Multiplicity distributions in rapidity for Pb-Pb and 
p-Pb central collisions from a simple model 
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The simple model [T] for the distribution of rapidity extended objects (longitudinal 
glasma colour fields or coloured strings) created in a heavy ion collision combines the 
^ ■ generation of lower centre of mass rapidity objects from higher rapidity ones with 
asymptotic saturation in the form of the well known logistic equation for population 
Q_|. dynamics 

where p = p(A, Y) is the particle density, Y is the beam rapidity, and A = \y\ — Y. The 
F-dependent limiting value of p is determined by the saturation condition 9(_a)P = 
00 I — > py = l/A, while the separation between the low density (positive curvature) 
^ ' and high density (negative curvature) regions is given by c^^(-A)PIao ~ ^ — ^ ^ 
p(Ao,F) = py/2. Integrating ([T]) we get 

o: P(A,y)= ^ • (2) 

O 



In the String Percolation Model [T] the particle density is proportional, once the colour 
reduction factor is taken into account, to the average number of participants p oc Na', the 
normalized particle density at mid-rapidity is related to the gluon distribution at small 



^ Bjorken-x, p oc exp'^^; and the dense-dilute separation scale decreases, from energy 

conservation, linearly with Y, Aq = —aY with < a < 1. Rewriting ([2]) in rapidity 

^dN _ Na ■ e^^ 
dy - ,^^1^ + ^- 

The values A = 0.247, a = 0.269 and 6 = 0.67 for the parameters in the solution ([3]) are 
fixed by an overall fit [2] of Au — Au RHIC data [3j. 

In Figure[T]we show the predicted multiplicity distribution for the 10% most central 
Pb — Pb collisions at y/s = 5.5 TeV with A^^ = 173.3 taken from the Glauber calculation 
in [1]. 

In Figure[2]we show the predicted multiplicity distribution for the 20% most central 
p — Pb collisions at i/i = 8.8 TeV with Npart = 13.07 also from [1]. In this case the 
solution ([3]) have been modified to account for the asymmetric geometry and the shift 
of the centre of mass of the system relatively to the laboratory centre of mass [1]. The 
resulting rapidity shift yc = —2.08 is marked in the figure. 
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Figure 1. ^ from ^ for Pb - Pb (0-10% central) collisions at = 5.5 TeV with 
Na = 173.3 ^ 




Figure 2. ^ from asymmetric version of ([3]) for p — Pb (0-20% central) collisions 
at Vs = 8.8 TeV with Npart = 13.07. 
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